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[There are no amendment e to this inventicts-l 
grief < | ftp<prir>t; ion of t-h«> figure 

Figure 1 showa the relationship among tiie acid value, 
reactxvity, and reaction time of the reacticr: product. 

nfttailec j ffff i ^lanar-ion of tUft invention 

The solubility of cholesterol, oryzanol. ox their 
derivatives (such as acetyl cholesterol) was significantly 
increased by adding a fatty acid ester of a '-igher fatty acid 
(C, eeteroi eater or related vitamins BUCi. as vitamin D or E 
to* fat and oil in the required atnount. The effect can be uaed fcjr 
medicatlona, coainetics, and food. 

Esterification of alcohols with fatty acids cannot be eaBil|y 
carried out without a catalyst. In particular, it has been said 
that esterification of higher alcohols cannot be easily carried 
oxit. Inorganic acids, metal compounds ouch as zinc chloride, tin 
chloride, or alkali carbonates, or metals such as tin have been 
used as the catalyst. It is difficult to reecve the catalyst 
after the reaction has ended. 

Therefore, it was found by the inventor that higher fatty 
acid ^Ct.^,) esters of sterols or related vicaains could be 



in 
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Obtained a. a high yield in a con^aratively ^^-^^^^J^^^f^'^^ 
higher fatty acids (C..„) or their anhydrxdee to aterole 
th! related vit:a..ins. then heating then, to 220-240-0 either undex 
reduced pressure or in the presence of an inert gae. 

ft^ynlicatirn B»f "T^ « ^ 

A fatty acid obtained by distilling rice bran oil (acid 
value: 202, eaponxficaticn value : 203, iodine value: 101) (2 nol] 
was added to p-citroBcexol (Tnelting point: 137-0 . The mixture 
was heated at various temperatures in the gaseous nitrogen flow, 
samples were taken at different times to neesure the acid values 
Results are shown in the following. 

The ratio of sterols, the above-mentioned vitamins, and 
higher fatty acids (C..„) could have been based on equivalent 
moles in the present invention. However, using one of them at a 
Blightly higher amount than the others was s'oitable to accelerate 
the reaction. After the reaction was over, excess component was 
ramoved by distillation under reduced pressure or by solvent 
separation. It was aasun^ed that using a higher fatty acid (C,.,,) 
in excess was convenient for a final treatment. After the 
reaction was over, che higher fatty acid (C..„) was removed wxth 
an alkali. The reaction was carried out at 150, 200, and 220 to 
230»C The best reactivity was obtained by carrying out the 
reaction at 220 to 230-0. The reaction prod^icc was colored arouiid 
24S-C or higher, reoulting in bad color quality. Result are shoijm 
in the attached Figure 1. 
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Laurie acid (2 niol. 4 g) was added to ei^igmaeterol (melting 
point: 169.S-170-C) (1 mol. 3.1 g) . followed by heating for about 
4 h in the gaseous nitrogen flow (220-230-C} . then the excess 
amount of lauric acid was washed and removed using a caustic sod^. 
aqueous solution, followed by washing with water, dehydration, 
then distillation to remove benzol. Stigmascerol lauric acid 
ester <5 g) having an ester value of 92.8 (calculated value Of 
Btigmasterol lauric acid ester: 93.4) was obtained. 

ApT>licarioTi ExsTHPlg 3 

Palmitic acid (1.5 mol. 3.0 g) was added to 
2,2-dehydroergo8terol (1 mol. 3.98 g) , follcved by reacting for 
2 h under a reduced pressure of 100 [illegible], then di9BOlutio|n 
in ether. The excess palmitic acid was removed by treating with 
caustic soda aqueous solution. Ether was renoved by washing, 
dehydrating, then distilling. 2, 2-dehydroer308terol palmitic aci|d 
ester having an ester value of 86.5 (calculated value: 87.0. 
5.2 g) was obtained as a residue. 

^Pff^^'?a^''"" Fxanrole -4 

Oleic acid (1-5 ttoI. 4.24 g) was added to y-tocopherol (1 
mol, 4.17 g) , followed by heating to carry out a reaction for 
2 h under a reduced pressure of 100 [illegiblej at 220 »C, 
dissolution in benzol, then treatment using a caustic soda 
aqueous solution (containing 10% of acetone) . Both the excess 
oleic acid and a very small amount of unreacted Y-tocopherol were 
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removed, followed by washing with water, debycixation. then 
dlBtillation. Y-tocopherol oleic acid ester vae obtained. Yield 
6.54 g (about 96% of calculated value), eapcnif icatlon value: 
82.8 (theoretical value; 82.4). The ultravlclet absorption 
spectrum was measured, resulting in the obaer^-ation of 
Y-tocopherol oleic acid eeter. 

Then, cholesterol (15%) was added, hea::ed. and dissolved in 
soybean oil, followed by cooling at room teacerature, resulting 
in the initiation of crystallization for abcur 2 min, followed bj^ 
aolidification for about 2 h. In another experitnent, both 
cholesterol (15%) and the above-mentioned higher fatty acid estejr 
of sterol or vitamin D or E (1%) were added, heated and 
dissolved, then cooled to room temperature, resulting In the 
observation of no crystallization after 24 h. 



Claim 



such 



oc 



Manufacturing of higher fatty acid (C..«) ester of sterols 
or related vitamins, characterized by addiag either a sterol 
as P. y-citrosterol. stigmasterol , ergostercl, or catnpesterol. 
related compounds such as vitamin D <2 , 2-diiydroergosterol. 
7 -dehydrocl trosterol . 7-dehydrost igtnasterol . or 
7-dehydrocholesterol) or vitamin E (a, (J- tcoopherol) and either 
higher fatty acid (C..„) or its anhydride, followed by heating 
either under reduced pressure or in the pre^eence of an inert 
flow to 220-240°C to complete eaterlf icatica. then distillation 
under reduced pressure, solvent separation, or alkali treatment 
to remove any unreacted confound. 
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